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© Chiral compounds. 

G> Lactamase of 1-amino-3-carboxylic acid cyclic compounds are provided in enantiomeric form together with 
®en« amincacid or ester, by reaction of the racem.c lactam w,th a 

novel lactamase. The products are useful in the synthesis of chiral carbocycl.c nucleotides. 
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CHIRAL COMPOUNDS 



Field of the Invention 

"TOsLntion relates to cniral compounds having utility as intermediates in the synthesis of antral 
agents, and to a process for their preparation. 
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Background of the Invention 
T5 one, i.e. the compound of formula 
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V-z ft. 



• h>h y h CH,- -Y-Z- is -CH-CH-. and R„ is absent. The prior art indicates that the final product, or 

»n «TS. TfZS"! m mm **. a -h. - SABA M» «*- 
and unresolved, including compounds of formula II 



1-ene. 



45 



Summary of the Invention 



50 formula II in an enantiomeric form. The enantiomers are novel compounds, and are excellent sy 

desired enanuomer of Carbovir or a ^^^^ Q ^l or -Q-CH 2 - and Q is a heteroatom 
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stents at any avai.ab, position® on the X.Y,Z-containing ring. R, is H or alky.; R 2 is H or a blocking 

9r ° U Le (.H.aminocyciopent-2- ne-Lcarboxylic acid is known. *e P** nt invention provides a new 
utility, i.e. I conversion to another compound of formula II, e.g. as a synthon. 
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Description of the Invention 
compound of formula III 
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wit h tosy, cyanide or chlorosulphony. isocyanate. ^TSlSESZ 
may variously be, for example, a ^^^^^^Z of formula I, if necessary 

Unsaturated lactams of formula I may be ^ d J°^l^^^ Me6 lactams may also be 
with concomitant protection of susceptible groups, by known means. "^"JJJ^ 
led in the preparation of compounds of the invention J^^EESTi** examples 

R„ may be any substituent or substitute wh>ch do not nterfe JJ* Qf another halogen 

-usua..y exceeds 

mem r d Tm^~^ SpeL examples of compounds of formu.a I are the 
following: 
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Alcaligenes . Arthrobacter , Brev.bactenum , p^^^^^SSSSH^i presence of 
BiiSpSTed to isolates of these genera. Selection for these ^™ els of ac J, y may be 
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P S^cus sp ENZA-1 was isolated from soil samples by enrichment culture in m.nera salts medium 
contS^tyK-phenylalanine as the sole source of carbon ^ b "" 

deposited at the NCIMB in Aberdeen, on 17.10.89. The accession "umberjs NCIMB 40213. 
5 ENZA-20 was obtained from a sewage sample, and deposited at the NCIMB on 16.01.90. 

aCC6 N te" n ^Z^™s ability to cause stereoselective forma^n of « * - * 
azabicvclo[221]hept-5.en-3-one and (-)-4-aminocyclopent-2-ene-1-carboxyl.c acid. The deposrtec m.croor 
S2?S f desired, be subjected to conventional mutagenio/selection procedures, with a view to 

W "e 9 S^actam with the materia, having lactamase activity gives a compound of formuU jl 

ria-Ami^donerM-ene-l ceiboxylid acid and other * compouida of formute II are oner, ine 
„ pJSJSSST SI* raJio da e-^id me, de cn«ed to «»>■ 

25 ^TfSer alternative comprises enantioselective reaction on the double bond. Potential examples are 
CO asymmetric hydroboration (as pioneered by H.C. Brown) 

^S^S^S^X^ displacement (Noyori; such a process is used 

30 VS«t2S3S could be collected or the function, product be used to deve.op a 

^ LSel—ve route to chira. products of the invention comprises conducting the Die^der 
J T I nw«i ilk acid catalvst or by using a chiral dienophile in place of tosyl cyanide, 
addition w,h a chra, Uw,s aod catalyst or optica ,| y -enriched lactam may be 

36 S5SS?' J'nS 1— «cess. in order to obtain a higher yield of pure (-)-lactam than 

"C^i^T^ (.) have a higher melting point than the raoemate and therefore a 
hiahlJU^Inergy^iomers may therefore be obtained by preferential crystallisation («*™8n0. 
«, 2 S SX^S-r-bwlad solution of raoemate in a suitable solvent with pure enantiomer, such that 
more enantiomer is recovered than put in. 

The following Examples illustrate the invention. 
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Preparation of Cells 

Rhodococcus sp ENZA-1 was grown in a medium containing KH 2 PO* (7 gM), NfcHPO* (2 9^). 
iJ?T5t!r teCI (2 9 M) CaCI 2 .6H 2 0 (0.01 gl-). FeCbJHaO (0.08 gl"'). ZnS0..7H 2 0 (0.0001 
^-?wM?'f so (2 ar\ least extract (1 gl- and glucose (10 gl-). The medium was adjusted to pH 7.0 
[ h \K5fJ lir*t£Lt at 121 9 - C for 20 mi, i^f^fS ^ ^ 
filter-sterilised and added to the cooled medium to give a final concentration of 10 gl . The ™*TJT 
SnbSStul volum s within 5 litr shak flasks and 100 ml volum s with.n 500 ml ^ tahA 
. TiZl JZt nf ENZA-1 was inoculated into 100 ml of the above medium and grown at 30 C w.th 
r P m r Z . A tie flask was then Inoculated with 50 ml of the seed culture 
%^%*tm same condrtions. The whole culture was then harvested after 48 hours growth, by 
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conjugation, and the cell past was stored at -20° C until use. 
Preparation of Catalyst 



, ert PM7A-1 cell oaste (1.50 g) was suspended in phosphate buffer 



solution at pH 
essentially cell-free extract 
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Prop^tjnn of f-^ctam and (-)-amino-acid 

was then inoculated at 30* C with shaking for 1 4 days. 
Isolation of the (+)-lactam 

(97 mg, 0.9 mmol; 88% e.e.). 

Den^oftt^H^n^ 

^eous^r^^ 
1 with dilute HCI (1M) and then concentrated to, mlHoTl hour in a Dean-Stark apparatus to 
pressure. The resultant oil was then refluxed wrth benzene (2K iml)for 1 hour n ^ 
emove water. The resuiting mixture was then con f^^^g^, 5 hours. The resulting 
pressure, to yieid a brown solid which was refluxed w th dry ™J mne (10 ml) 

solution was then filtered and evaporated to * ^ScTydride (5 ml) was added 

was added, and the solution was cooled .n «« *A -JJ^JJ J, Following . further 2 

dropwise with stirring, and the mrxture was allowed to warn tc roorr i w p^ 

h ours stirring, the so,u«on was c^ ^ ^ coTsecute 1 water (30 ml), sat. 
oil was then taken up in dichloromethane 150 ml) an I w*he Mwiaec y ^ ^ 

NaHC0 3 solution (2 x 30 ml), dilute HCI (0.1 M .2 ^££L* by evaporation under 

was dried over anhydrous MgSO*. Subsequent. ^J^J^t^^P^^*^ 
reduC ed pressure at 35* C and If^^^V^^ < S: * = Y * = 
phase having the composition: CH 2 CI 2 /(CH 3 )2CO bo.*j, v yw 
-CH = CH-; R. = CH 3 ; R* = Ac) (128 mg, 0.7 mmol; 81% e.e.). 

Example 2 
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Sr-STTi ^r^=r™r«W - e.e. * 
ester/amide was isolated. 

Claims 

1 . An enantiomer, substantially free of other enantiomers, of a lactam of the formula 
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I 



» wherein X is -CH„ * -CHrO- or -Q-CH 2 - and Q is a heteroatorn O^^ft^J * 

are independently selected from -CH 2 - and a heteroatorn (including NH). or -Y-Z- is -CH-CH . OH n or 
JJSK?!t h absent or represents one or more independently-selected subshtuents at any available 
position(s) on the X,Y,Z-containing ring. formula 
2. An enantiomer, substantially free of other enantJomers, of an amino-ac.d or ammo ester of me formula 
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wherein X. Y, Z and R„ are as defined in claim 1; R, is H or alkyl; and R 2 is H or a N-blocking group; 
25 provided that the enantiomer is not ( + )-lR,4R-4-aminocyclopent-2-ene-1-carboxyl.c acid. 

3. An enantiomer according to claim 2, wherein Ri is methyl. 

4. An enantiomer according to claim 2, wherein Rt is H. 

5. An enantiomer according to any of claims 2 to 4, wherein R 2 is acetyl. 

6. An enantiomer according to any of claims 2 to 4, wherein R 2 is H. 

30 7. An enantiomer according to any preceding claim, wherein R„ is absent. 

8 An enantiomer according to any preceding claim, wherein X is -CH 2 -. 

9 An enantiomer according to any preceding claim, wherein -Y-Z- is -CH-CH-. 

10. An enantiomer according to claim 1, which is 2-a Z abicyclo[2.2.1]hept-5-en-3-one^ 
1 1 An enantiomer according to claim 2, which is (-)-4-aminocyclopent-2-ene-l -carboxylic ac d. 
35 £ An enzyme having lactamase activity capable of stereospecific reaction with a mixture of enantomers of 
a comDound of formula I as defined in any of claims 1 and 7 to 10. 

? 3 Tn enSme according to claim 12. characterised by the ability to cause stereoselective formation of 
^c^Z-e^clo^^n^ and (-) or ( + H -aminocyc.o-pent-2-ene-1-carboxyl,c acd 
from racemic 2-azabicyclo-[2.2.1]hept-5-en-3-one. 

\t i 3=5= S5»t5TS3^ - « £~ - — — 

mfcut ol ena*>m« ol the lactam ol ton* 1 «■> ■> ■»» "coring *> *" 12 " *" 13 " a 
microorqanism according to claim 14 or claim 15. ^i^wi* 

17 A process according to claim 16. wherein the lactam is reacted in the presence of a nucleophile. 
whereby the amino ester (Ri is not H) is formed. 

18 A process for preparing an enantiomer of formula II as defined in claim 2, wherein R, and/or R 2 are H 
which cTprtses reacSng me corresponding enantiomer wherein R, and R 2 are H with a nucleophile and/or 
an acylating agent or other agent capable of introducing a N-blocking group. 
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